Genetic susceptibility of lung cancer associated with common variants in the 3' untranslated regions of the adenosine triphosphate-binding cassette B1 (ABCB1) and ABCC1 candidate transporter genes for carcinogen export.
Tobacco-specific nitrosamine 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NKK) is a well defined carcinogen that can induce lung cancer. Genetic polymorphisms in its disposition pathways could modify the risk of developing lung cancer. The authors of this report previously catalogued the sequence variations of the adenosine triphosphate-binding cassette B1 (ABCB1) and ABCC1 candidate transporter genes for carcinogen export in the Chinese population and screened out common variants with potential function in their 5' flanking and 3' untranslated regions. The objective of the current study was to test the hypothesis that these common variants are associated with lung cancer risk. The genotyping analyses for 6 common regulatory variants (reference single-nucleotide polymorphism 4728709 [rs4728709] and rs2188524 in the 5' flanking region of ABCB1 and rs3842 in its 3' untranslated region; rs3743527, rs212090, and rs212091 in the 3' untranslated region of ABCC1) was conducted in a case-control study of 500 patients with incident lung cancer and 517 cancer-free controls in a Chinese population. Compared with the wild adenosine/adenosine (A/A) genotype, the variant rs3842 genotype (adenosine/guanosine [A/G] + G/G) of ABCB1 was associated with a statistically significant increased risk of developing lung cancer (odds ratio [OR]. 1.36; 95% confidence interval [95% CI], 1.06-1.76). Also evident was the association between cancer susceptibility and the variant rs212090 genotype (adenosine/thymidine [A/T] + T/T) of ABCC1 (OR, 1.37; 95% CI, 1.03-1.83). Haplotype-based association analysis also emphasized that 2 common haplotypes carrying the culprit alleles of the 2 single-nucleotide polymorphisms were associated with an increased risk of cancer. In addition, stratification analysis demonstrated a remarkable association of ABCB1 rs3842 with the risk of cancer manifested in women (OR, 2.57; 95% CI, 1.36-4.85), in the histologic type of adenocarcinoma (OR, 1.42; 95% CI, 1.03-1.99), and in individuals aged <60 years (OR, 1.50; 95% CI, 1.05-2.14). The current study demonstrated that common polymorphisms in the 3' untranslated region of ABCB1 and ABCC1 may contribute to the etiology of lung cancer, providing further support for the hypothesis that genetic components in the metabolism and the disposition of NNK may modify the risk of lung cancer, especially in lung adenocarcinoma among women. Functional studies are warranted to elucidate whether aberrant expression and dysfunction of ABC transporters for carcinogen export may play a role in the development of lung cancer.